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N A 

im&m 8 ] ?>=i j n>7 % -mizm-t sutfi^'efesfi^ 6 

7S3«©DNA 0 

[ff#3f9] SJ!I*5I^J*#2JC^StiSiaSBi!^J*JfiS##5 3 7-1 
[ff:£3il0] »^9g5*©»^lCJ;oT3- K3*U V;i/bfh-;i/ 

(a) @H^iH^J#-^-2iC^$tlS^aSE^Jtfi^##l ~5 3 6T-j*£;ft,£i& 

(b) _hta(a) tf>i&«@2?rKc;i3VM:, i *> l < tt»fl©ifi3i3e«^3fe, sm, #A 
m^mi 2] a^6~9©v^•rtl^^cfa^©DNA$:^•t^ffimx.^^' 

o 

1 4] V^tf-^fc: Kn^-gfe3- KtSDNAfeJ:^/ 
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ti^^^B&^*T*^#b. #e>4x-5^*%*fett^©^.a#jic»^i 9 

feline (D&kmmz D - y h -;i/£^M£-i±£X5ig£-g-tf 2 - 4r F -■ 

[0 0 0 1] 

■ fr^y;i/tf b-;i/^t: Fn^-if (*#6^tc^vNT. v;i/tfh- 

n- F^atfc^ M«^£MVAfc»^|^CJ:£L-y;i,3ff-^£ < fctf 2 
-^rh-L-^n>g!i 2KLGA£^e>) ©^^S. afetKtc^-tie>© 
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[0 0 0 2] 

L-y;u^-^«^>r ti/^.^^>^icj:SL-7^3;i/fcf>^ (tr^ 

[0 0 0 3] 

2 KLGAii, Jim&HziZL-yjitf-xZlt^Wlzmik-f&z.iUzi: 
»J-£-J&£*iTv^ 0 L-v;i/)J<-xfnKDyt-^ (SDH) fe<fct^L-y;i/ 
jtfy^fc KD^-if (SNDH) ICJ:S 2&?g(DBmMmitfcJ&*:%kmi,T 
L-y;V3K-^$:2 KLGA^C^•rS^[^#|^P>tlT^iV^^,*^ ^-ftifc 2 
K L G A©£S*AH£V^#3MK"T?&£o 
[0 0 0 4] 

M^lCJ:ot2KLGA?:t3f5J:iJWj:<^$t#S^bT, S 

"TS r i: tc J: *j d - y ;i/tf h £> 2 k l g a z> z. t tfx-g&m&X- 

[0 0 0 5] 

Z\ft£T*lZ^<z>fr(D$ >f-?<DS LDH^#{H$tlTV>S [Agric. Biol. Che 
m., 46(1), 135-141 (1982); Biokhini ia, 43(6), 1067-1078 (1978); J. Biol. 
Chen., 224 , 323 (1957) ; J. Biol. Chem. , 226 , 301 (1957); J. Bacterid., 
71, 737 (1956) ] „ £ ift T'lC, ^;;^^-.^>>^ ( 

Gluconobacter oxydans ) lCMt"<5®#fcfr ifb 2 -D<D^rf^—V 

&=2- F-TSatlS^&JIMIIUTV** 9-2 8 5 2 8 Of) „ Uj^bfctf 
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[0 0 0 6] 

LfctfoT, 2KLGA©|§^iitC^M^if^S LDHl 

S D H J; S N D H^ft £ tTf tcWT * tCgtfUEtf- & A b &jg£tti&tt 

ic i s mi*, s l d h ©.asai^Mtf jest s l d h & jg tmmmiz <t § 

[0 0 0 7] 

mm & & fe #> ©#®] 

^DNAl«f§^#e>**J^ffflC-P.{|ILfeS L D Hit^ iltt^:<llfc&, 
««*3^e>jB*AS LDHS:»tSii-4&r fclC^Ufc.. ^DNA£-£frSg 

^ & & sggi^ * # - -e $ e> ic l , mmnm&tiwmmm & m v > r d 

-V;i/l^h-;i/$:2 KLGA{C^J:<^m-rS3i:lC^35&L, ^iH^^-r 
[0 0 0 8] 

(1) TIB<Z>3l^WttKS:*'r*S LDH 0 
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(b) #^-4 : ffi 5 4 k D a 

(c) titmm: NAD (P) + flc#& 

(d) : y;nfh-;k v>:=.h-;K r^i^l — jvzi&mmzmit 

(2) - #*>*G 6 2 4^fi5fe-e^>S_tS2 (1) OSL 
D H 0 

(3) ±m (2) fB«©SLDH£3HStftJt, H-©Ifef$:ili:t5SL 
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(19) _h|H (13) ®^^^^-T^K^$tlfc^±«Wfia$:^«S*T*^ 

ti L - y ;i/ jK~ x ©Sg^^ 0 

(20) SDH&a- FtSDNAfcitJfSNDHSn- KtSDNA £ e^tf^l 
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[0 0 0 9] 

#|gt$!<z>s LDHit D-v;t,if N-;i/£L- v;i^-*tc^&^£HjS£M 

[0 0 10] 

*/**:v*G 6 2 4|fc (FERM BP-4415; HlgSffiJ^lfgWO 9 5/2 3 
2 2 0f^i) ft*©SLDH*^ja§tlS. BU©#£ LV>JffitfaUC;i3^T 

*K ^iiffcJt, G. G 6 2 4^ft5^©S LDHfclf- 0>3t<|£^£ 

jM£LT^{fcLT£fc£^3l^c¥!lET2*l-5 SLDH^VH\ Zl*l£>liDNA 
BB#I±, l«^&ffi|im£flM i £LTV^o Zltl^OS LDHli, #£L<ti, G. 
t^i/^>^G6 24t^0SLDHt, D N Agg^JK^T 6 0 %J£*_h. § 

e»lC, gE^SE^J#^2lc^£*i5DN ABEMfcfcfclc, ji^^^^^f Srffi 

& IC <fc »J ^ CDiUS^- £ * O - r. > *f~*r 2> Z. h tfT* £ Z> . 
[0 0 1 1 ] 
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<&^#ir infers ;ai»?>i6;5iaitfes 0 

[0 0 12] 

uaimiitsm (2) it^miz^-t^m^t^us) m^mm^nm 

£ Z. H IZ J; o T5i#-r £ Zl £ £ 5. 
[0013] 

m&ir&mi* (*mw<DS ldhsnad (P) + ft#feT^S3i:)i)^, INK 
#U 1 0, 0 0 0 — 4 0, 0 0 0 r pm^-e^LT-h^f (rT^14M^) 

izmmmizmm s nr v* s &mi&ffi z m&m&&t>'& & i £ ic * ^ t mm? z z 

^;i/«^iif (PAGE), SD S-P AGEfCQ^Ifflf^^JMfsm 
[0 0 1 4 ] 
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-&/£U #e>*l*sKU K5:«S*^fTt« (renaturation) 

-5 Zl £ IZ J: *; ff? ZL H tfT'g S„ 
[0 0 15] 

WfH^lI £ m D N A {C "T 5 X=g 5: ^ tf =b CD T*& 5 „ 
[0 0 16] 

©» jr & -r * *BJfi * » * »; , £ JilB© <£ e> tc J: y ^ * 

[0 0 17] 

— yif\z£ iJIiiSn- KtSDNA^^D-n^mrttt'tS. 

[0 0 18] 

l/**l/*#6>, ±IH©G. :*3f £/#>;*G 6 2 4 ffi3&S L D HC3D <fc e> 
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j^-^ic^-r-so^, ^-tsL-y^^-x^^m-r^ziiiic s ldh 

[001 9] 

it, l^nn--hbTIiIiKt^Sli:/!)^, nx^ K^^^-^^^n^K 
$ £tc>f U^v >T-Vy VWt^X, >f J 5>y^DNA5>f^7';-l:f 

So 

[0 0 2 0] 

mZmfcVT. #9*.tf, X/l/frtsy-t&m.fiLfa (Cohen, J. Biol. Chem., 201, 
71, 1953) , \sVn'Z/y-'m-$ki&.-1&.m.fiLfa (Kulka, Biochem. J., 63, 542, 
1956 ) ©J^&^h^y-^^M&KJS&E^TS LDHJSft^ftS^D 

[0 0 2 1] 

;i/£L- v;i/3tf-;uc^#rr<5) zihli, i^tf, H P L C ^ic <fc Jtif # 

©y^tf-^fc^ffi-rscitici: >;^§tis s 

[0 0 2 2] 
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y>fi$mi e>*i<5„ i/-vn^ K^** -JiS*©^©;*'*—*- dn a& 
^•TSCQ-e, K^^^-i: y t>/jNS3fca<rCDSS©DNA«:^n- — >y 

T'tSo *»WKl*V>Ttt, MiH 0~20kb©DNA>f>t-h5:JK 

[0 0 2 3] 

*i£^$C©S/-*n ^ F*n->lco^TMira^v-/tf>^3:*TV^ SLD HI 
w k $g is # l & v ^ - 1 &t> & o & m m mm & m V * X D N A >f > If - 

[0 0 24] 

_tis©^ b^^^-mtmz^ &mm<Ds .ldh&u- KtsDNAa, pc 

-5*HBS*fclijffii^fi*(Dy/ $ >y^DNAifelicDNA (tt<iimRNA) 
£gi|§?£ if#@»T^S LDH©3- FM*£& * -5 £ O fc^fc* U =f 

S LDH03- FMmZ'StSDNAmKZmm-tZZt.tfXgZo Zl©<fc 
?&#&l;JU ffi^'JgE^J0S LDHi:^ii^±> i-0@imSSLDHl 

AgE^JKffi^T, tlJ'J^Sffsa 7 — 19 9 1 •eaSSttSSttBS^Ife* 
t*D n A Wrfr £iS<Kic*Blin£&^i-£ D n a mft &*tf*s * o fci? > * «fc 
^r>^-fe>^^^^V-$:^LTPCR^$:||^-rn«J:VN 0 — ^, gift© 
S LDH£igMfc*BH3'l££^"r£ S L D H O D N A^J^^C^t**, Mx. 
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5' ±m,mm(Ditmmu^nx^^m^>^(Dmn^^y^^^ v-, 3 

& * ? v - - > Ft ftlX <fc v*. 

[0 0 2 5] 

SB#TO31CZ>S LDHh^it^fc±, H-©^S:ttSS LDHI^O^Q 
flS^ fcl£&B$$ft:5fS<Z>#V i'j/i'DNAjfclic DNA (tKlimRNA) £H 

[0 0 2 6] 
[0 0 2 7] 

-KtSDNAH @B^iB^J#-t2lC^$tL-5i^SiB^I*^»#5 3 7-1 
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[0 0 2 8] 

j3lf©*^re(DDNAtt, S2^@B^J#-^2lC^$ti^,ife«@B^J^»# 
#537-1991 T^^tlS^agE^Ifei^^OgP^DNAhA-f X 

[0 0 2 9] 

tt-e&<, mRNA^f)ff,^cDNATfeoTt), &z> w*m&mm&m^ 

2C^$n-5^SSH^Jtfi^Sli : -^5 3 7—19 9 1 T*^3 tl^SfilB^I^SlC b 
tf^ftlC-^J&^tlSDNA-e&oTfc 
[0 0 3 0] 

_tlB©«ke>lCS LDH^fc^t LT^; ^ y ^DNAjbMb^Jlfc. S L 

£>&U\ &~Z)'pt£< lScO^t^lCfeVNT^n^-^-^Sr^i-SDNA 
T*&£„ rzir* rfl&£^j tbtH (Mx.ki:;*:JM. firm®, *s=l- K*e 
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[0 0 3 1 ] 

, s ldh£3- K-r sdn a ^mm^mmmm^^mm bxmx-r ^> z mz 

[0 0 3 2] 

< ten.- - ? ftWRfflJtt&^ffi^&^bT»*gS*lfcfeCD^I&*l«#K:f!lKtt 
fcv*#, ^RCtft^a^OfcftOjg^v-*-}!^ €:S 6K:*^LT V^Siii- 
[0 0 3 3] 

.fctfShine-Dalgarn (SD) BB#f#-&*ft<5. 1&£#*JR»©»#K:H: 
, yD^-^-I^tlttrpyn^-^- lac^n^E-*-, recA 
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Ttt^SATG#;SV^*l£#, MCJ:oTGTGS:tffltS3i:%T't«. 
[0 0 3 4] 

(Off V % ^/^DNA^P>M$g$tl, ^©^□^-^-fc.fctf 

-©M^^gpfeic^DNA$:#A-rsr i:tcj:oTI®^-rsz:i:^-e^S. Mv* 

e,^^D-->W^-tbtlj:, *mM&#:<Dv BR 

^fc^**-, pUC^^-f, ^S^BttfSS^pUBllO, pTP 
5, pC19 4f«$tlS e 
[0 0 3 5] 

*^©SLDHI:3- Ki-'SDNAfc-^tflggi^ ifflglASLDH 

s ldh3-t^ y^rmmt. *m<ds ldht^ ;mmm<Dm$%izs ldh® 

K*T6l63IBi!^I^#*D3*ifcBB^e>«;S. S LDH©»|^ffi»tffcL»S4t)£ 
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, ;i;tT,$:--:fr<Z>:^-fV-£:LTMV\ SLDH DNA&iStlTPCRS: 
tfo Z. £lz£ VMMt2>Z£tfT'%2>. ^tLTH^SlIgliSLDHij:, 

- h & mfeit l t=.m& & ffi v^ t mm izw-mmm? z> z. t # t* ^ -5 . 

[0 0 3 6] 

Sfc, ^5§^©S LDH^3- KtSDN AZ^tiftm'*? 2KLG 

fcliSNDH?:^- KtSD NAI, giill6rtt^^b#€>^It'itt5^ 
m^ir Z-*:m^2>Z.£ : hT*g£> 0 SLDH£3-FtSDNA, SDH^a- 
£DNA35J:tFSNDH£3- Ft§DN A&, ^^TlBlICP 7*0^-* - 
0«mcg^*lT % <fc < , & S v^ tt-e © 3 t> © 2 o# _t'#H*- CD7*n - # - 

[0 0 3 7] 

#^©SLDH£3- Kt-£DNA£#^£3figl 

? * - -emzmm zmnmn? z z n iz <t y asai-r & r n %> .. tg^m 
$ ti-r, s^ap-eaffttffi 2 tiz>jimz&t£irz>mffi$>z> ttAx»Me«3 *i 

(Mi«DH5a, HB 1 0 1^) , «f|if, */:x - K=E 

■mjL\3.yjbzu *9 fry?***) , */a-K^3;A^*-nni 

[0 0 3 8] 

5c flfAWU te±#*flM^tt«*©*ia©*#K:tt* Cohen <Z>#*£ [Proc. 
Natl. Acad. Sci. USA, 69: 2110 (1972)] 7*n h 7°^ X [Mol . Gen. Gen 
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et., 168: 111 (1979)] , n > If-r > h& [J. Mol. Biol., 56: 209 (1971)] , 
[0 0 3 9] 

^/j^-X^2 K LG AlC^i-£fg:fr&^t-&*>©T?&Sifr^#&&o *f:feb< 

*fi/tf>XT- 1 0 0 (FERM BP-4415 ;afig|iJi^l|W09 5/2 
3 2 2 0M) ^tfW&tl*. AXmKftmZtlfcZ:<D&t>tefflM£. 

rt* 7iz hA**-M0B^*"W£>4x£. Attlftlcte, E. coli 

JM109-PUC19SD5 (BH^ffi^^ggWO 9 4/2 0 6 0 9#^#) , NB6939-pSDH-tu 
fBl, NB6939-pSDH-trp6, NB6939-pSDH-PLl , NB6939-pSDH-tac8 (J^_b, M^iUB. 
teffiWO 9 5/2 3 2 2 0 #4^8) ^#M^£*l£o 
[0 0 4 0] 

*»W©^JWgSlfrtt, _tiatf><fce>K:s LDHfcn- K-TSDNAtcin 
;LT, SDH^3- K'T&DNA23«fclJ ? /£fcttSNDH£:3 - KtSDNA?: 

A^fcttSNDHfcn- K"TS D N AGD^r*i;fr-#&ft < S^DNAS 
[0 0 4 1 ] 

*^9!^ItSxS LDHfcfc. _LgB<£> SLDHI:3 - Ft" & D N A fc^tfUS^ 
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tofr e> s l d h *wttfr & ;i n \z <k y jajt^- & r £ #t*£ 

[0 0 4 2] 

^u-fen-;K if* l< i±l-v;i/tK-x, D-v;i/t? 
^E-^A, *i?>f ><Z>fl&*#fl^», Btttfiffift, 3K'J^h>, ^hb'J7*h 

- y >sit b y ^ * feu - u 7 a, u>»* 

*-*Ut7A, tfi-ftv^fcS/^A, wmrrP^SyVJ*, &it*jJi*/V2*) , if* 
oidrX, CaCOj, U -fe D -/!/ Srffi^fT S^tt^S. *fc v #ifi©*( 

D-y;i/bf i«i~5 0%, ^t<«2~3 0%t^s o 

[0 0 4 3] 

^fiiWttt IfpH5. 5~8. 5, ffj|{C{ipH6~8 v 18- 
4 0*C, #SilCte2 0 — 3 5tt*5~ 1 5 0B£ffl-eftt>ftZ>. 
[0 044] 

HiiNAD (P) + t#ttt&l>z:i:!b^. If, ^«^m#©«r^lM#lcji 

mm z *8c# t x # ti & & m v > s '. 

[0 0 4 5] 

mmr-m^ti^m^. ^sldhh m&fer^ jmmmzwmz-&nz>&m 

77^f-f-i'D7h^7-f-; I MAC) Mfio^lC^Sg-r 
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#5p 11 — 072810 



3*i5„ hPR^ODvhU ^^^gpiiji^O^-ffifi^T'fe^li^CPS^ 

[0 0 4 6] 

*f8^©L-y;i/3}f-^CD^^M», ±E©SLDH?:n- FtSDNA?: 

-*££/£3-£6o ig*4£»lcD- v;i/tf Si* D-y;i/ 

[0 04 7] 

?i3ki8HJB&. ifiKttSDH^n- KtSDN A£J:tf S NDH£n- FtSD 

iz&iE-t z>m&\ziz*<Dm<b#immK±mj5mz & y mmt< tit=. l - y 

£gN&31*6-£k:j:y, 2KLGA5:4^fS„ L — yM-^S: 

[0 0 4 8] 

*|g^©S!l©2KLGACD$g3t^^tt. _hf3<Z> S LDHSrn- KtSDNAS: 
^tiftm*? * -T'mnU&tSftt^ L-y;i/tf-;*& 2 KLGAKMIL#6 
^±«BB$:, jgM§fcigtffi#T*Jg#U ^£>*l£J&#?Bu ^.S^ttSLDH, SD 



2 0 



2000-3036932 



i ii u rn i rr"" tut i\im 

#5p 1 1-0 7 2 8 1 

[0 0 4 9] 

(o n m— x $> & & t» v < it— z> % <o X <fc V%„ 

[0 0 5 0] 
[0 0 5 1] 

IOJ:^K;LT4IStlfeL-V^-^*feH:2KLGAIt, £j£*(D- 

if) &ffiv*T»« > r*i 
[0 0 5 2] 

[0 0 5 3] 

[0 0 54] 
HS£09l S LDH0^D-->^ 
(1) SS6#DNA©aMS 
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#3f 11—072810 



G. ZG 6 24i (FERM BP-4415; WO 9 5/2 3 2 

2 0M 0>»^l/3D--^2. 0. 3%tfV<zfh 

>&£ZfO. 5%iSx^^f,^5@i (pH6. 0)T*3 7TC, 4 8^§ 
mVt=.o mfaZ&'b (6, OOOrpm, 1 O^lffl) fCJ:»;^«)T, Il*lm 
llC»$»Lfc. mirSTEiiil [2 0 %X ^ D 5 0 mM Tris 
-HC1 (pH8. 0) - 1 mM EDTA] lmltMU 'Jl/f-i»2m 
g£flll*.£#. 3 7TCTJ3 O^IBIflCiBLfc. ZltUC 

D^M^n^lz-h-lOOmM EDTA (pH8. 5)] 2. 5mli:^ 
D^-f^— ifK (^IllOO/ig/ml) fcfln;*.. 5 O *C T* 2 I$f^ifcM Lfco 

£*ijc-fe*/$r.k*n9>f K5. 5 gis.ktfsmg/m 1 ifi?")i^n ^ KO. 

3mlJi0l 2 0TC. 5 0, 0 0 0 r p mT* 1 6 HMMbfe. N 
A&^tiffiftZmML. TEifS (lOmM Tris-HCl (pH8. 0 
) - 1 mM EDTA] 3 OmlT'glbfct, 5L©lmM EDTAT*2® 

mffihfco WSxWl*:^ y^;-;i/t*4[ii, y^j -/i/T*2isu ^dd7*m 

T'?§8?U 1 8 0 a g/m 1 ©^DN AMt&#fc„ 
[0 0 5 5] 
(2) H>1^ K^>f ^U-»#$g 

^HDHl/p c o s 6 EMB L (ATCC 37571; 1^7 7-7 • 

Aig/ml*tY-fi/>^LB««! 0. 5%S#:n3fX 

, l%ffi-fb^-hU (PH7. 4) ] 3 ml #T'3 7^0, 16|^tbfcf 
, ^<Z)0. 5 m U 5 0 /t g/m 1 * t7^ >»M L B^i 5 0ml IA*lfe 
5 0 0ml^77^3i:Hibfe„ 3 8 B^ig* L »A (6, 

OOOrpm, 10^) lC<fcU^»U QIAGEN Plasmid Midi Kit (QIAGENtfc 
) T?pcos6EMBL £5ff$gLfco pcos6EMBL25/tgS5OU0B 
amHIt37TC, 2 B?ISM>fb^> ^* ^ -/J/i£IRK: J: *;5ff$gb£„ d;ft£3U 

cDfiF^^/h®ffi*r;i/?!7y ^>*-^^T^--^ (c i ap) t*3 7td, i mmwuv 
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d(f 5p 11-07281 




yf^i/tfZ/XG 6 2 4Hi©^DNA 1 0 0 n g £5 U0S au3AIT'3 7 
■c, i #ra»#?ltft;#u ai*y-^/«:IRtcj:»J»»|Ufe. IMttHl. 5 
M g £ P cos 6EMB L © B amH I g 3UOT4DNAU 

tr^TC, 16Hr47-f^-i/3>bfe„ 3©?*>3 /t 1 &GIGAPACK II Go 
Id Packaging Extract (STRATAGEN ft) T* -4 > ^ h n r% V >T — *J> f bfco Z.<D 
^y^-S?>^JS*SMAy7r-.(5 0mM Tris-HCl (pH7. 5 
) -iOOmM NaCl-8mM MgS0 4 - 0. l%^7f>) t*50|g 
#3ftU -?-©2 5 fi 1 T^at^ (*fl§gXL 1-Blue MR A) 25jal& 
«5ifeS*fclfe». 50/tg/ml*t7^i/^fLB^l/-MCi$, 3 7tt 
1 BfeMMbfec i®4 0 0M©Z3D--^#e>*lfe(D*e, &J4 0'3J> n~>©=2^ 

[0 0 5 6] 

(3) SLDHJSft$:ttS^D->©7^y-->y 

5%y^tf b —71/33 £tf 5 0 fi g/m 1 #^V>f J/>mt6.0. 9 ^#$1 
LB^i&l 1 50 itt 1 Atlfc9 6 tfi^y I/- 

*±) T% 3 6 8f®3^5 F^n->S: 3 CC, 3 B W-S^frCligf&Jg* Lfc 
..Sift (2, OOOrpm, 1 0^^) ^, i«_t$if 2 0^1 ICO. 5 m g/m 
1 l/V;i/S/>-a:#y -;i/M3 0 ^ 1 H 0. 2 1 6mg/ml «i^(III) T 
>^E- C7^-^^3 0 /* 1 SrjD^fe^ 8 0tt'l HWIIlfe. f^©^ 

L£1A4, 1A5 ( 4A903^n->5:y^-^ ("7^^ h -X) ^\<DM 

mffizm-tzzu-ynisTmiRLtc.. r*ie>©jg#-H»&HPLc 

Polyspher OA KC (E . *;i/?*±), 7. 8X3 0 Omm;I!|: 11;^ 
: 0 . 0 1 N N H 2 S 0 4 ; %t : 0 . 4ml ; &ffi : RI) T?:SHt b 

s LDH^fti>^n->i: 0£ o ZLtve>=ix5 K^n->©>r>-9— N^s 

[0 0 5 7] 
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1 1 — 072810 



S LDHffrft&^-rS 3 0 0 n g<DziX$ K^D->1A4?:, 2OmU0S 

Ug^4U©BamHIT*37lC, 1 HMtlfe. i02o© 
x^-Mfc«KJ:y«KHU 2Mfb£TEiiSl5/ t lT' 
^fi?bfct><Z>£> 1U©T4DNA'J^-€T'41C, 1 6B#Rf5>f $*'-S/3 >L 
it. Z1CD5*> 1/tl &GIGAPACK II XL Packaging Extract (STRATAGEN *±) T? 
>f ^trhn/^^-^^Lfco 3(Z)Ay>5r-^>^7 5 a 1 tSM;^7 7 

ZltlT'^ffi (^JIIDH - 1 ) 1 5 0 *t 1 ZmmZltt- 
50^g/mir>tre/U>-g-#LB^P-hlC«#. 3 7TCT* 1 EM 
a/<-hLf: ( ffi^bfe3D--(?)9t>9 51$:, 5%yM^h-mt) t 5 0 
^g/ml^tT'f^^ltSO. 9^#^LB^S: 1 V x.Jl%>fc*) 1 5 
0 /it 1 A*l£9 6 C7jc;i/y U- (^-;i/^it±) 3 0-C, 3HW5^> 

frlC*g|&*&#Lfc„ M'fr (2, OOOrpm, 10^) t, ^iifaO/tl 
ICO. 5mg/mll/!/;i/i/>-X^;-;i/M3 0/t li:0. 216mg/m 

i«B6Mfc(iii) r>=E-^-Mi3 0/tUiiiim 80t:7?i^i^iD 

»;a<^&MlfcGl, C2, A4, B7, H10, B12ffl6^n->I:V 

b^ftO-gZlZ^im^ffi 1 5 k bT'&ofco 
[0 0 5 8] 

(5) SLDHI^O^^^K^^^-Affit^n-Zi/^ 
rtl^T^C^^tlfc^n->©f(IIS^«i0*^> S LDH»te^Cl±S a c 

n ^ KB 7 & 1 OUCDS a c I £«fctfl OU0Xb a I T'MffcU *fr 6 k b (B 
7 S X 3 ) £i®9 kb (B7SX2) ©Sacl-Xba IBt#£#£:, Zl©2 
o © S: f ti-eti^il - i/ a - K^t ^ i/^b;i//<^^-pUCPl9 [p 
UC 1 9 ©N a r IgP&lC, p R O 1 6 1 4 1 . 8 k b © P s t I $T## 

jfAStlt^y, ^liDH5aF' (ATCC 8 7 1 1 0 ) b^lS b £:] 
lCj£$gL£$£> J/n— K^E"^"^. * ^l/^U-fe^;* (Pseudoraonas flu rescens ) 

2 4 2000-3036932 



ft 5p 11-07281 



l:xl/^ hUtf- 1/-S/3 ymzxmW&mis. Ps. /pUCP 1 9— B7S 
X3tPs. /pUCPl 9-B 7 SX2&#fc„ n>tf^> MHHS^ITOfci: 

;i/?:t^tt^iifei:z:5, Ps. / P ucp i 9 - b 7 sx 2 icy;i/^- 

;*y\©^mH#fg#>e>*lfcc ^»-e, Ps. /pUCP19-B7SX2&, 5 

%y;i/tf h i hhu^hx o . 5 %mm^*r*. 1 h y 

5 0 n g/m 1 T>tf isV >3^&3&6*% (P H 7. 4) t'30t, 40 
2. 4mg/ml(DyM-^^#e>^ (^m^5%) „ 
CI<DV;i/jK-X£HP LCT-frlfcU «&fc0«#l$W©-»&fliKLfc. HP 
LCtt_tSB (3) tra«©*:#lCTffofc. S&JC, GC/MS (*5A:DB 
-5 (J & W Scientific) ,0.32 mmX 30m (f i 1 m 0 . 2 5 n m) ; 

:>f>i/*i^i/a>=2 3 0r, *5A=100TC (5#) -» 1 OtJ/^t* 
1 0^EM^2 0 0TC (5#) —3 oTc/^-e 1 #fmatii&-» 2 3 or (4 30 
, ^ffi=2 3 01C; ffi^M^I2 OkPa (He) ] fcffiV^ Unn£(D~? 

[0 0 5 9] 

(6) sLDHm&*<Di&mm?m%. 

SLDHMMtS^a- K^^OD^K&gltfcP s. /pUCP19- 
B7SX2(D^7X< FpUCPl 9-B7 SX2©>f>t- h^S^OMRS^ 
ifiHteEIl (3D £3 lCti^$tlfe 0 1 yti g®pUCP 1 9-B 7 SX2U 0 U© 
Hind 111-^37^, lUKlftbt, ^j4kb(DHind Ill-Hind I 
IIS^T^Sr^fco ZlCDHind Ill-Hind III^S:^^ ^- p UC P 1 9 tC 
mmh. ^7^$KpUCP19-HC5:iilfc. -ebt, I©^$ Kf 
^a- K^^&JgfMEillU Ps. /pUCP19-HC?:#fc„ Z.<W&m& 

tlfctf)^ ^ODHind Ill-Hind I IIBUttC S L D HMrtF-©^*#-£* 
tlTVN-Sr f£oT. 3<Z)$J 4 k b©H i n d Ill-Hind III 

m#©i£SI2^J£&^-r5;itlCb£o £1% P UCP19-HC6D^f>t-h 
9S#&JI&1. UbOSphl-SphlHit (SI) , H&0. 8kb0Eco 



2 5 



ffiH# 2000-3036932 



11-072810 



Rl-SphI mft (E S) £ J: ifo 1. 3kbODEcoRI-EcoRI (E 

i) ift#tf>3 oic#tt (si), ^ti^tipuc i 8iz-y-zr?u-->>fL. p 

UC18-S1, pUCl 8-ES^J:t;pUCl 8-EU#t. 
[0 0 6 0] 

^7^5KpUCP19-HC, PUC18-S1, pUC18-ESfeJ:^ 
pUCI 8-E 1 Z^yzfU- MCUT, Ml 3 $/-^X>i/>^7>fV-T* 
$bZ > n-~A- J 9-Jl-J' : 5 4*?-&£XfV 7^-^^^^ V- (New England Labs. ) 
S:MV%T©^0©S/-^ac>^>^?:^ofc o fcfc. If >y;W£BigDye Terminate* 
r Cycle Sequencing kit (Applied Biosystemsfr) 'C&SfoKISb, ABI PRISM 31 
0 Genetic Analyzer (Applied Biosystemsfcfc) "C^^f L #ClC, TJC^tL/fcl 
lii0^7-<T-l:^U pUCP 1 9-HCI:f>^U-M:ttJ/-^ 
X>^/>^S:f?V>, |!l4kbOHind Ill-Hind III»TjTr£>i£»2#|£&: 

<6i#l*B!#f#-£2) . 

[0 0 6 1] 
SLDHl^S/-;?X^y7>f , 7- 



S L 1 GCTGCTGAGTGATCCG 

S L 2 GACTGCTACTTCGATCC 

SL3 CCTACACCTAGCCTGC 

S L 4 CAGTGCCGTCATGAGG 

S L 5 TCCTGATCTCGGTGCG 

S L 6 GATGCTTCAGCACGGC 

SL7 GACGATCACGGAAGGC 

S L 8 GGTTACGTGGTCGAGG 

S L 9 CTATACGTGACAGGTCC 

S L 1 0 GCGCGATCTGGATACG 

SL1 1 CGAGGATCTCGAACGG 



mmmmpm^ 3 ) 

<K*UMB#J«.4 ) 

(mymmfm^ 5 > 

(SWSSJItf 6 ) 

(gB#!*U#!##7) 

(K#f*ffi#J#^ 9 ) 

(mm&mMtti 0) 

(@H^BH^J## 1 1 ) 
(«#f«B*J##l 2) 
(BB#!3EB2#I#^ 1 3 ) 



[0 0 6 2] 

m.Mmma>Mffift*o. 1455b p©oRF^Bffi$ti^ (*&s$-^5 37- 

1991) „ L£#oT, SLDHS4 8 57^;^?)*^ ^itt*!l5 4 
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[0 0 6 3] 

(1) t^fi;>-Tag^ttSSLDH His-tagged SLDHilV^) 

, IMACICJ: »J!£§eSC£#{Ht-££vO ; fo® > r&£«. SLDH0C* 
3MIC6XH1 s SrJpA-rs'fcftKl, J^TtC^I" 2#<D^^- fc^ft^tlM 
Vv. pUCP 1 9— HC (5ng) Z^y? U- b K LT, pfu DNAjKU 
(2. 5U) t'PCR^ofe (9 4TC, 3 0^5 510, 2#— 72 
•C, 2#, 2 51M c y^>T^- (^20pmol) tt9 91CT*4 

[0 0 64] 
PCR 1 

(-fe>X) [S LDHa-f-f >WJfi©N h e lit (T$8 

CGGATT GCTAGC GATGGC (S3^U^@H^J#-^ 14) 

•r^I2^ 6XHi s (H) . ^lh3F> (*) fei^BamHlM (T*&3P 
) Sr^tf] 

ATCGA GGATCC TCA ATGATGATGATGATGATG GGCCGGGATGGCGGC 

* h h h h h h mnmmmm^ 15) 

PC R 2 

>f^>fV-3 (1Z>>0 [BamHISPfit (Tiii) «fc S L D Hitter © 
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ATCGA GGATCC ATTCGGCTTTTAGGGTAGC (ge#J^@B#l## 1 6 ) 

>^>fV-4 (T^iz^X) [S LDH»fc^©3'^3--rW 
Bg lll^^fiecogB^Jii-iJc-f-SSH^Jfe.fc^S a c I (T^) Sr^tf] 
TAGC TGAGCTC ATGGGACAGATCTGAGC (@S^J^@H^J## 1 7 ) 

[0 0 6 5] 

P CR 1 T*!®gi1ftlzmmLfrffi 3 6 0 b p ©$T#£Nh e I fci:£>*B a mH I 
PCR 2T*#M^tC*lf(l|Lfe^l 0 0 b p<D8t#£B a mH I 
feJ:^SacI«U: 0 Zl4x £ ttglHC p U C P 1 9 - H C £ B g 1 Ilfc J: 
t/Pst I -emitlsTmbtl&m 2 k b©80T#&, pUCPl 90BamHI- 
P s t I VftKlZffi ALXJyV- h©B g 1 yTifc&fifeV^fc^:^ K 

pUCP 1 9— S LDH&ffc (02) „ Zltl&N heUSacI *eM:U 
n*>tlZ>ffi6. 2kb©WT>frS:, JtlB 2 PC Rif ipII$T#i: T 4 DN A VJf- 

pUCP19-SLDH-Hi s &mmVt=. 0 
a- K^^&JgJSMESIU Ps. /pUCP 1 9 -SLDH— Hi s £#fc 0 
[0 0 6 6] 
(2) His- tagged SLDH ©JffSS 

MitPs. /pUCP 1 9 — SLDH — Hi s ©$££&#ffift:<Z>l 
If£, 50/t g/m 1 r>fcfi/U >£-g-frL B^i2ml £A*ifc 1 5 m 1 ^M. 
^=l-^ (n-->^t±) icifl, 3 0tct*i emm^lsfc. fffll. 5 
ml £ 5 %y;i/bf K-;i/£ 5 0/* g/m 1 T >tf S/'J >&-£tf L BfgJfe 5 0ml 
£A*l£5 0 0mlgH^77X3i:ffifb, 2 5X1^3 Ummm^fr. ( 
6, OOOrpm, 41C V 5^1^) IC <fc »jjft^ lOOmM NaCl^ 

m2 OmM Tris-HCl (pH8. 0) 1 0 m 1 ~eM3 L- 
@fM#^f ( h^-ttUD- 2 0 13?) T*5#fS (5 o%>r>^-^;i/) «t 
11, IA(15, OOOrpm, 4X}, 1 OM) Lfc^, Jt^SrlsIJR 

2 ml ©TARONUffl! (CLONTECHtfc) £ 1 5 m 1 ^at-to^ ol 
(n- — y>n±) CA*U 10 OmM NaCl^|20mM Tris- 
HCl (pH 8. 0) 10mlt2 MbT^Mbfe. -ei/T, 5ml0± 

mmmmmmm^ta^ ^uxz o^r^ni-srii-eHis-tagged sldh 
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i 1-07281 




lOOmM NaCl^|20mM Tris-HCl (pH8. 0 
) 1 0 m 1 T* 3 ®, 1 O^Mngfctbfe. 7&tC, lOmM, 3 0mM, 5 0m 
M&£Z$1 0 OmM-f ^ *V-/l/&-t*l-?ft£'£ , t -5 1 0 0 mM NaC 1 
2 0mM Tris-HCl (pH8. 0 ) 2 m 1 & JE&flU*,, ^tl^tl^fi'T 

SLDH ^^{Htfe. ^©^^ 3 0 mM~ 5 OmM-f 
^ # V- ;HS^IC S L D HffiWffibfe. &lff# & SDS-PAGE bfc 

[0 0 6 7] 

(3) N5fc3B7S ^IME^*? 

JtSB (2) 7?«f»U*:H is- tagged SLDH tfA/WkSLl 2. 5%©y^^ 

^nyh (rh-tt) fcJBV^T, PVDFI (^^EfcfD^P SQ ; $ U/J<7*£) 

kD a©SLDHi:S*tl5;OK?:At5T^»JffiLfco ICPVDFUI^ 1 
nr^>S/-^x>f-Gl OOA (fca-l/y h^y*- Ftfc) £ P TH7t 
^-f +P- l 0 9 01 {M=l-Vv hrtvti- Ftt) T'T^ ,/HMB#J#flf Lfcfcz: 

(MITRETLKSL ;SI*Ilflff 18) .^ff^fe. 
[0 0 6 8] 

(4) SLDHffit©«^ 

T:79>f i-**MWJ»ttffill*& 1 0 ml il-TSZli:. His-tagged SLDH !&#^<Z) 
WflgCDiJIs^'fe eiaff-J ifc, #tfC5 OinM>r$ *V-/H3*tFl O OmM N 
aCl^f20mM Tris-HCl (pH8. 0) 5ml His- tagged SLD 
H ±BB (2) i:^lCbT His- tagged SLDH £*f$gb 

fc„ #CV^> ^e>tl^ His-tagged SLDH £ V;i/t? h - )l Hfcf&Z It 
S:Ml/fe= SISM (2ml) Mi, 10mM(l. 8 2 m g /m 1 ) V;i/tf 
h-Jl. 0. lMyUS/V/NaOHifjfi (pHlO. 1), 5 mM NAD 
P + £ J: His-tagged SLDH 0. 2ml (41. 4 n gg&) 2 5"CT*24 

ISiajRJB 2 iirfc. 1. 12mg/ml(5V^-^^bfc 
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tfh-;i/tt0. 7 0mg/mlJ|#bt^fe;|?i$6 2%) „ Ife^ot, n 
A)V h * J 7<0 IMACT*>mmLt=.nis-tagged SLDH 1*. V JV fcT h - ;i/ £ b 

[0 0 6 9] 

mMW3 S LDHCD#tt#j?#f 

( i ) m&mm#.&3$£ xtftm p amm 

5 0 mM N A D + (*feliNADP + ) 0. lml, 5 0 0mMiiiO. 
2ml. mMffl2C> (4) T'iHSSLfcHis-tagged SLDH *§$U 0 n 1 (2. 1 *i 
ggS) ^3<fct>*^7KO. 2 9 m 1 frbte&mm^ 5 0 0 mMVMf h-;i/0 
. 4 m 1 £^&nbT^£|f{i*&L (251C) . NADH (ifciiNADPH) <D 
iBiD&^^Kfff (UV- 2 2 0 0 ; J&Sglfftft) £MV>T, 3 4 0 nmlCj3tt 
SPR^^Sr^tLTiRff^Lfeo pH10. lfcJ;tfpH9. 0<Dfcf&mzrV 
J/V/NaOHifi?:, pH8. 0fcJ;tfpH7. 0 (Dfcfem* U U 

Ammm^tn'enmm^r^o mm^immti^m^i nmo icnadh 

(JttiNADPH) ^WSlilSilfe. NAD (P) HO^OR 

3fe#»tt6. 3 mM^cm" 1 ^ bfe. £ fc. 7;i/^ > (B S 

A) K£bT, D-U-^TiRU^bfe., ^©MJH, SLDHliNA 

D + j3 e fco t NADP + (D^-rti^mmmt.hxmm^^^i)^ nadp + 

[0 0 7 0] 



2000-3036932 



mi) 



i 1-07281 





pH 


£H& (U/ogld) 


NADP* 


10. 1 


130.2 


9.0 


30.0 


8.0 


22.9 


7.0 


4.2 


NAD* 


10. 1 


8.1 


9.0 


3.4 


8.0 


1-2 


7.0 


0.1 



[0 0 7 1] 
( 2 ) £JTOJI4£ 

_LSB (1) (DfcJ&m^&^X. VJVif h-;i/5:#aSK"ea^SlA, 
i^^Ji/VNaOHifl (pHlO. 1), *f^f?t£ N A D P + £ 5J£A 

[0 0 7 2] 

[^2] 





ffitt (U/mgge) 


y^tri — a- 


130. 2 


l — a- 


85.7 


77 f h— a- 


88.1 


=*-->y l — 


0 


iJlf h— ^ 


0 


-r / ~> h— a- 


0 


^y-fen— A- 


0 



[0 0 7 3] 



3 1 



ajfl#<2 000-3036932 



4#¥ 1 1 — 072810 

(3) $Jtjx.VX&& 
VMfh-M:lIfclT, ±IS (2) ©^CtotSLDHM^itb 
V^fcTh-JWCfcft-SK^ #&1 3 2mM (2 5t;) Tr&ofco 
[0 0 7 4] 

fEK J: tf!K^R«ill«K: <t52KL GA41tt©M 

71/ >f ^T^JNaZ:*;^;* > # - CDKovachff ±3&» 

^5 KT'fe5pBBR^y7^§K [Gene, 166, 175 (1995) ] pBB 
R1MCS-2 (*^-V>f S/>Wtt) fc«ttfpBBRlMCS-3 (^h^^>T 
fc^^ # — £: LTM V^T> S/a- K^t^ittC S N D H/ S D H 
Ifi?*iAU »6*lfc^JC«tft#K:J:«L-y/I/3K-^3tt»e>fiD2 KL GAO 

(1) SNDH/SDHW^7^5F©ii 

tuf B£^D^-!l!-fct5SNDH/SDHlfi?$:^tf^7^5 KpS 
DH-tufBl-Eco-d9U (04) 5/tg £EcoRI (^-U ># — 
•' V>/WMfc) 5 0UT-3 71C, lBjrHM-fbU 0. 8%7A*D-^MS 
SNDH/SDH»e^^^3. 7kb0EcoRI/Eco 
Rliit^Mlfe. I©mpBBRlMCS-2©E c o R I SPftlCfli A 

K&pBBR (Km) -SDH- SNDHttfc (05) „ 

t u f B ^^D^-^-iltS SNDH/SDHl^5:#tf^7X^ 
KpSDH— tufBl (^iS^^«EP 0758679 Al IzmW 1 0 fig £ E c o 

ri (/<-y yis- • v>/w i**±) 5out*3 7tc, lmmmitvt^ 

;975^>h (-yjK>^->*±) fcJBV^T£ffiT?3 0 #fM-3S LT;*3gf & 
WftOk. T4DNA'J^f-f (TOYOBOt) fc^T^SggtCP s t I 
y>#- (GCTGCAGC, TOYOBOtt) PstI 
•Y>/\>fAtt) 50UT-371C, lI$ISM{fcbfc„ ^M«J&0. 8%T#n 
-^^M'S^ilT, SNDH/SDHlfe^^tf3. 7kbfflPstI 
/Pst I »T#S::$Hfcbfc„ r0WTii&pBBRlMCS-3©P s t I 



3 2 
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JfAlfe. /3 h i/ Z.mcJ5falzm ASJifc^ 

^U^pBBR (Tc) SDH - SNDHJlLfc (0 6) . 
[0 0 7 5] 

( 2 ) a. - k^e ±7. • ^ /b* m > * © n y \f t- y v mmomm 

h'J^h> (Dif cot) , O. 5%|#I^ (Difcot), 
tMJfAA^ftSL^ (pH7. 4) 3mU^tfl 6. 5Xl6 5mmf$ 
iflCggl, 3 OTCT— mm^L&o t®^*Mt5:L^5 0ml$:^tf 
5 0 0ml§H«77X3lCiSU 2 5^t'6.H^ibfe 0 

[0 0 7 6] 

(3) 5/ a.— F^-*-;* • y )\/* \s^y 7s(DT&1£MiM 

m<bmmtpr*m&&&isnfc^y ¥Ty bmm^^^x-mmvr^ ±m c 

1) tliLfeSNDH/SDHMlK^^^ K, pBBR (Km) -SD 
H • SNDH^<ktfpBBR (Tc) -SDH - SNDH (D^WL^tl^tl 1 jb 1 

(A>f*5yKtfc) £Mv\ mi98ElttfO. 1 cm^a^-y htfi, 2 
00Q, 1. 8kV, 2 5 /tt Fffl^T'h7>X7*-i»Ut, O. 4 
n-*£^t? LigifclcSl?gU 3 0iCT'll|fSiiibfe o 5 0/tg/ml*tY 
S/^fc-g-fcfL^:/!/- hfc<fctf 2 0 ytt g/m 1 -r h^-iM * U L3fc 
^71/- MC**l-en»£, 3 0tt2H^tlT, ^liiiPs. /pB 
BR (Km) - SDH - SNDH£J:tfP s. /pBBR (Tc) - SDH-S 

[0 0 7 7] 

(4) ^®te^{c«fcsy;i/3K-x^e)(3D2 klga®«i 

±SH (3) T*#e>*lfc7l^iggM*P s. /pBBR (Km) -SDH-SND 
H;£J:tfPs. /pBBR (Tc) -SDH- SNDH0i/>^3D--S:, 



ffiSE# 2000-3036932 



#5p 1 1 — 072810 



5ml0L^imi6. 5 X 1 6 5 mmtWf iC^tl^f tlgMSU 3 0*CT' 

2Hr^#bfe= ^©^#^0. 5mit 5%y;i/#-*, o. 

X, 0. 2%A? h h V7h> (D i f c o*±) , 0. 4 5 %^#:t3f X (D i 
fcott), 0. 9%Mthy?A, 2%Ii^i/f^^?>*5 2KLGA 
4W*(pH7. 4) 1 Oml$:ttfl 0 0mlg£^77^3|CgSU 

3 oict*5 Bffitgmisfc. mmmzmMMi;. mm±m^<Dv;v^-7^ v& 

ifsvy. 2KLGA£J:tf L->f K>i5:^Ilfc„ y;i/tf-*. y/l/sl?V>, 
2 K L G A33 «fctKL — f F >mi«n^*U^T<Z>3M£T* H P L CIC * »j£*bfc 

o 

A^AsPolyspher OA KC (7. 8 mmftix 3 0 0 mm ; 

C i c a -ME RCK) 
^Ifrffl : 0. 0 1 N H 2 S0 4 

: 0 . 4ml 

[y;i/#y> b^i^^y >**&) ] 

*7A:Polyspher OA KC(7. 8mmfi|X3 0 0mm; 
C i c a -ME RCK) 

#tfrffl i^'tMtM) : 0. 0 4Migi/<>X75^> 

0. 2 5Ml$i^l U t? bs 
2mM3jx^i/0. 1 NjfcBMt* »J *A 

: 0. 3ml/^ 
tfcffi : St3t*ft^I# mm6L& : 3 1 5 n m, &ffii£S4 0 5 n m) 
[2KLGAi3J:tfLi— >f K>»] 
A5in:Capcell pak N H 2 (4. 6 mmfiiX 2 5 0 mm ; 

: 3 0%7-fe h- h U 2 0mM l J>iA^ , >'?A (pH3. 0) 
1. 2ml/# 
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in '"^-nrraffi 

1 1-0728 1. 

=&ffi : UV- 2 1 0 nm 

t<D^^ Ps. /pBBR (Km) -SDH • SNDH0VM-A*^2 
K L G A s\(DmWkm*ffi 1 8 %, L - K >^\<Z>^M§ -5 3 7 % 
T?&ofe„ Ps. /pBBR (Tc) -SDH - SNDHCVM-^^ 

f,2KLGAA©|giTO2 6%, L F>^C«$|^£^;foi±.5 £$J4 
7%"e&o£. (^3) „ 
[0 0 7 8] 

[^3] 









2KLGA 




*s. /pBBR (Km) -SDH • SNDH 
/fe. /pBBR (Tc) -SDH • SNDH 


12.5 (25.0) 

15.6 (31.2) 


0.3 (0.6) 
0. 15(0.3) 


8.9 (17.8) 
13 (26.0) 


9.6 (19.6) 
10.3(20.6) 



[00 7 9] 

«fctJfL--f F>Bfc££»£oV>TfcW'«fc. .S/zt- F^X - 
U-fe.n-^/*|g«#i8#«:, 5m 1 ©Ligififc-g-frl 6. 5 X 1 6 5 mmfftg^f 
IC^MSU 3 0tT*lH«lfc. «iilmU5%y^-^ 0. 
9 h h U y h> (D i f c o*±) , 0. 4 5%mn^** (D if c oft 

), 0. 9%&fo-rbV V&frbteZtgn (pH7. 4) lOml^t/100 
m 1 ^77XniCglb, 3O1CT'3 0^#lfe o «*«&»4>#*U. 

J2Lt<fc *J, 2 KLGAJScfctKL-^T F>»*^ffi©S/a- F^-FX * 
LGA33<fctfL--f F>Hft«:W^aii-«^K<Eift«c«:#*-ri:3yi*Sfc. 

[0 0 8 0] 
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tf?m& <fc tfm^nMMm^ £ £ 2 k l g a %M&oms ( 2 ) 

IFO3 3 0 9«5; (M) ^flFSfctfT (^K^iHE+H^lirr 2 - 1 7-85) 
j; ^iitlt, SNDH/SDHl^5:iAlfefIii 

tfc£f«U ^0^^tC^^S2KLGA33<kt^L->r F^^'ft*^ 

(1) i/a - K=Et ^ I F O 3 3 0 9 iA© S N D H / S D Hl^OiA 
i/=L~ F^E^-X IFO3 3 0 9|5fcO^*U -fen-;i/^^#S^5:. HJSM4(D 

&g.m>$T*m&u&2ntc.Win>¥Ty hmm^^x-mmht^ sndh 

/SDH^j^gc^^X^ TOSP s. /pBBR (Km) - SDH • SND 

atfc^A^S Ktfc)" £Mvv HJfeM4© (3) 

#"ej^K««lbT. MM&&mPs. IFO3 3 0 9/pBBR (Km) -SD 
H - SNDH^LL 
[0 0 8 1] 

(2) m-nmnmz.&wzzKLGA&ft&g.m 

±1B (1) T*#e>*lfcP s. IFO3 3 0 9/pBBR (Km) -SDH • S 
NDH0 1 £ •> 2%V;i/^h-;i/> 0. 5%^SX^X (Dif cot) 

*^^i (pH7. 0) 5ml fc-g-tf 1 6. 5X 1 6 5mm^f ICilb 
, 2 8 1C t* 1 H K^f* I fe . f 0«t?l 1 m 1 ?: 5 % V ;i/ ^ > - ^, 0. 5%^ 

ix^^ (Difco tt) , o. 2%/Ky^^h> (faytmm) . o. i%k 2 hp 

0 4 , 0. 5%MgS0 4 • 7H 2 O, 2%CaCOg^?)&5^il!! (pH7. 
0) 10ml5:^tfl0 0nil^77^3i:iiU 2 81Ct7H^tb 

fc. Jg#M£M;Lv8i§lu ^M4© (4) tragic LT^#±^f 4»©y;i/tf h 

v;i/Ji<v>, 2 k l g Afcj:tfL->f it 

MtOfctblZ. #Jg*ME8M*2/A- F^X I FO 3 3 0 9«&|^D^T'^#b 



miiE# 2000-3036932 



#5p 1 1 — 07281 



tfL->f K>^te&ffi2*l&frofc„ ^K^mt^Ps. IFO3 3 0 9/ 

pBBR (Km) -SDH - SNDHt'tt, 1. 2mg/ ml©2KLGAil, 
0. 5 mg/m 1 tf>L->f K>M££jgbT^fc (^4) „ -T^*>^. S/a- F 
I FO 3 3 0 9^2KLGA^J:tfL — f F>^££^e#&V , *3M z l : T"e 
fc, SNDH/SDH»^S:M^lc#A-rsz:i:lcj;y, v;i/tf h -;i/^e> 
2 KLGAfeitfL — f K>^§r^-r€>|g*^#-^$tl^^il^5i^$tifeo 
[0 0 8 2] 



1S£M©S«SS (mg/ml) 







2KLGA 


L--T K>K 


ffe. 3309/pBBR (Km) -S0H • SMDH 


0.41 1.8 


1.2 


0.5 



[0 0 8 3] 

*/ a. - v^±^j&m$RWfa\z & s 2 k l g a <omM 

±^©J:e>lC, pBBRlMCS — 2 1CG. ^^$/^>XT-100 (FER 
M BP-4188;EP 0758679 Al ) fi*© S N D H / S D Hl^?:I*a 
^^S^^-pBBR (Km) -SDH - SNDH (0 5) £$p£gb£:. M 

mmi(D (5) x*mt>tifcmm*.i/3.- k^*p s. /pucp i 9 -b 7 s 

X2£\ pBBR (Km) -SDH- S N D H £x U * h n /J<- 1/ — is a 
Jg^T#AU Ps. /pUCP 1 9-B 7 SX2 + P BBR (Km) -SDH 
• SNDH£#fc„ 



ffi!tE#2 000-30369 32 
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[0 0 8 4] 

(2) i/a - Ktt^Mittt: i5 2 K L G A041 
Ps. /pUCP 1 9-B 7 SX2 + P BBR (Km) -SDH-SNDH& 
. 5%V;i/lfh-;K h h V7Y> (Difco *±) , 0. 5%^Sx=** 

(Difco *t) > 5 0 ft g/ml r>tT2/U 50<tg/ 

mUtY'f^X 2%ftRRS*^S/9A*»feft6«* (PH7. 4) t'3 0 
TC, 4 0Mitfetz:5, 1. 1 mg/m 1 ©2 KLGAfc 1 . 7mg/ml 
©>f K>8MM&S>*lfc. 2KLGA{Cov>Ttt, HPLCt'^KL, ^i§&i:(Z># 

©-|fc£ffiligl/fco HPLCfeck^GC/MSli^n-ftlll^Ml © (3) fcJ: 
(5) i:isi^©^#-e^f ofeo 

[0 0 8 5] 

(1) Ps. /pUCP19-SLDH+pBBR (Km) -SDH-SNDH 

mmmzo a) tiiitpucpi 9-sLDHti/a - f^*- yj\y 

XX/MyTsKT&mMM^X? s. /pUCPl 9-SLDH&ft. 
^l- K^E^-^lCS^lCpBB R (Km) -SDH- SNDH£#ALT, Ps. 
/p UCP 1 9 - S LDH+ p B B R (Km) -SDH- SNDHl:ife ( 
[0 0 8 6] 

(2) Ps. /pUCP 1 9-SLDH-t u f B + pBBR (Km) -SDH 
vSNDH 

SLDHI^O^ K>©Jh»K:S s p lSP&£#A-r£fc*MC, pUC 
P19-SLDH (5/tg) Z^-yzns- hthX. Tm75-C?- 0&20p 
mo l)#4K% Pfu DNAjK'J^-if (2. 5 U) Sffl^TPCRS: 
frofc (9 4 TO, 3 0#-»5 5"C, 2^-»7 2t, 2 2 5if^^;i/). 
[0 0 87] 

t>^^7^V- [S s p IfiUtt (TSM) S LDH3-f^ >?WJ 

TAGGAATATTTCTCATGATTACGCGCGAAACCC (IBfllSfeHHft*-©' 19) 



3 8 
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T>^-i2>X^v>r V- [SLDHn-f-f F*3<Z>E a g I gP&tf)T8fc 

GATGCTTCAGCACGGC (E^J^@2^'J#-^ 2 0) 

[0 0 8 8] 

p cRT*!&mmzmmvt=.fc)3 6 o b pcd®t#£s spitEagi T?$mti, 

fe„ pUCP19-SLDH£PstI£Eag I Tigftb. 7 k 

b (DmRZmfc* Z.tlb2^>(D&iftil t u f B^n^-^-fc-^fr P stl-S 
spl^ (fe#J«2#J#-^ 2 1 ) &T4DNA>J^-^T*IigU pUCPl 
9 - S LDH- t u f B Zmmbfc* f LT, Z.<Dzf=7^ ^ KT">a- K^^X 
£7£SKi|Eg|U Ps. /pUCP19-SLDH-tufBfcfffe. 3 6 S 
NDH/SDHMMtSpBBR (Km) - SDH • SNDHS:iAU 
Ps. /pUCP19-SLDH-tuf B+pBBR (Km) -SDH • SN 
DH&fL 

[0 0 8 9] 
(3) Ps. /pUCP 1 9-3DH 

5/tgODpUCP 1 9-SLDH-t u f B5:4 OUCDKp nl £4 0 U©P 
stIT*3 71C, 1 H£HI$iHfe U . 1 . 6kb»r#£#fc 0 1 Ag©pUC 

P 1 9 - SDH • SNDH (pUCPl 9 ICG. *3f-i/#>XT- 10 0 ffi^fe© 
SNDH/SDHafc^fcSB^&^lg^**- ; 0 7) p n I 

1 0U6DP s t ITS 7"C, lB^mftU 8. 2 k b <D»r/i£#;k. -*l?> 
2oOD»T>irS:T4 DNA'J^f- €Tj*3£U pUCPl 9-3 DH5:iiLt. 
fit, ZL©^*^ KTS/ft- F^-t-^^J^^SIb, Ps. /pUCP19 
- 3DH^#fe„ 

[0 0 9 0] 

<fctf 7T*#e>:ftfc4«(Z)^gi|£&*fc£J8V^ i^r0iffiJ*©Mtffl2 K LGA 
[i£St 1 ] 



|jJE#2 000-3036 932 



f#¥ 11—072810 



1%A>7 h hV7hy (Difco *±) , 0. 5%ffX^rX (Difco *±) , 1% 
NaCl, 5 0 a g/m 1 T>tfi/U 5 0 *t g/m 1 Sy>^e>&5 
^« ( P H7. 4) 2ml&^til 5mlgf a-^ (77;V3>tt) IC> Ps 
/pUCP 1 9-B 7 SX2+p BBR (Km) - SDH - SNDH©Mfi5 

3 0TC-e2 4l$|gKfJ&HLfe. t&«*?R0. 5ml 
5%y;i/tfh-;K 5%$H5n:*;* (Difco ft) , 0. 15% MgS0 4 
- 7H £ O, 5 0 /i g/m 1 y>t? S/U > v 5 0 /* g/m 1 **-V>f 4% 
m^i/ 1 ?^?)^^!^ (pH7, 0) l Oml&^tflOOmlg 
= # 7^*=HCMU 3 0lCT*3H^iL/fc, 
[«#2] 

mmsi 

4tii:btPs. / P UCP19-SLDH+pBBR (Km) -SDH- 

IT P s . / pUC P19-SLDH-tufB + pBBR (Km) 
-SDH- SNDH£JgV\ #*M#JfiC 5 ± U -;i/£§s;&llL£:JS**M;*> 

mm 61 

*bfc 0 fo^*S:^5 icat-to ^ic^y-fen-^fe^An-rsr^iciy 2K 



4 0 
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^mn^McomM^^m £ 2 % i: u £ e> ic 5 % $r u * n - ;i/ £8&;&n b 

J£W*, P&#1] £H«©*Mre, 7BKUMLfc. J&*1, 3, 5fcJ:tf7 

fee ^^^5lC^-To 
[0 0 9 1] 

[*5] 





yjutf 1 — 






2 K LG A 




1 


44. 1 


6. 3 


O. 1 


3. 7 


1 . 6 


2 


44. 8 


3. 1 


O 


4. 8 


2. 2 


3 


26. 7 


5. 1 


O 


1 O. 9 


8. 4 


4 


26. 6 


0 


0 


9. 0 


ND 


5 


26. 6 


0 


O 


1 O. 7 


ND 


6 


3 O. 7 


5. 2 


O 


7. 5 


ND 




BS 


y;utf f— ;u 


VJM?— X 




2 K L G A 






1 


41. 1 


0 


0 


4. 2 


ND 


7 


3 


2 5. 6 


0 


0 


1 O. 6 


ND 




5 


14. 2 


0 


0 


1 6. 3 


ND 




7 


7. 6 


0 


0 


18. 4 


1 5. 5 



(J£<& : m g /m I ) 



ND : jEML-Cl^fclV 

[0 0 9 2] 

*|§^(3DS LDHlfi?^t5liii|ISH L-y;i/3K-Xfc«fct/2 K 
[0 0 9 3] 

m&m<z> 7«j -^^px h] 

f2#l#-i§3 : pUCP 1 9-HC©>f>t-hDNA©i/-^X>7M7°7>fT 
IE#I#-5f 4 : p UC P 1 9 -HCffl^f - h D N &<DU- 9 x>^M7°7>f V 
@B#J##5 : pUCP 1 9-HC©>f>U-hDNAffli/-^X>^ffly7>fT 
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gE#I##6 : pUCP 1 9 -HC©-f - hDNA'©5/-^i>^ffl^5>f7 
- b X m < ^ < SHtfS tlfc^T U =T3« # l/*^ F„ 

gB#J##7 : pUCP 1 9-HC0>f>t- bDNAO»>-i'l>7)8^7 
-fcLT«<^<KtfS*lfe*.U=r3l^ K. 

BB£|$-&8.: pUCP 1 9 -HC©>f hDNA0S/-^l>^)B^5>f7 
|B#J##9 : pUCP 1 9-HC©>f>t- hDNA©i/-^l>^ffl^7>f7 
fi2#J##l 0 : pUCP 1 9-HCffi>f>t- hDN A©i/-^X>Xfl§^5>f 

■e-tbTi»<^<Kttatife*y i/*^k. 

6B?'J##1 1 : PUCP 1 9-HC©>f>t- F DNA0 > >-^X>xMy7'f 
v-i:bTlS<^<IStf$tifc^-y J5t^ l/rt^F. 

E?!J#-£1 2 : pUCP 1 9-HC©>f>t- hDNA©^-^X>^ffl^7>f 
V - H b T IS < ^ < ISft 3 tl tz. * V =T 51 * 1/ * ^ Fo 

fi2#J#-5§-l 3 : pUCP 1 9-HC©^>t- NDNA©^-^X>^fl^7'f 

^- i: b T m < ^ < fgff 3 tit=.yt y 31 * Fo 

BE#J##14 : His-tagged SLDH fiitf^Df-^-S:^- FtSDNAffi^JS: 

o 

gB#I##l 5 : His-tagged SLDH £ J: tf^D i E- * - £ 3 - F^S D N Affi#J£ 

B2#J##1 6: SLDH«^©3' #n > ^^©D N A®2#J£*fi|rr 
2>fcto<3D1r>^^^-rv-i:bT«<^<^tf$tifc^-y =f?^ Vtf Fo 
gB#l##17: SLDHli?©3' #n -7=-f > D N Agg#J$:Ji¥g"r 

o 

fB^J#-91 8 : S L DHfflN^iS7 5 J WMM* 
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BB#J«#1 9 : SLDH3-f-f>WJ0 5' JhSEfgStlCS s p I MR9Jft& 
M$m^ 20 : SLDHn-f>f> ^S^JCD 5 ' Jb«flS«JC S s p I ftflTOteS: 

y =r * * ua-^ K. 

[0 0 9 4] 

SEQUENCE LISTING 
<110> Fujisawa Pharmaceutical Co., Ltd. 

<120> Sorbitol Dehydrogenase, Gene Coding Thereof and Use Thereof 

<130> A-3910 

<160> 20 

<210> 1 
<211> 485 
<212> PRT 

<213> Gluconobacter oxydans 
<400> 1 

Met He Thr Arg Glu Thr Leu Lys Ser Leu Pro Ala Asn Val Gin Ala 

1 5 10 15 

Pro Pro Tyr Asp He Asp Gly He Lys Pro Gly He Val His Phe Gly 

20 25 30 

Val Gly Asn Phe Phe Arg Ala His Glu Ala Phe Tyr Val Glu Gin He 
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35 40 45 

Leu Glu His Ala Pro Asp Trp Ala He Val Gly Val Gly Leu Thr Gly 

50 55 60 

Ser Asp Arg Ser Lys Lys Lys Ala Glu Glu Phe Lys Ala Gin Asp Cys 
65 70 75 80 

Leu Tyr Ser Leu Thr Glu Thr Ala Pro Ser Gly Lys Ser Thr Val Arg 

85 90 95 

Val Met Gly Ala Leu Arg Asp Tyr Leu Leu Ala Pro Ala Asp Pro Glu 

100 105 110 

Ala Val Leu Lys His Leu Val Asp Pro Ala He Arg lie Val Ser Met 

115 120 125 

Thr He Thr Glu Gly Gly Tyr Asn He Asn Glu Thr Thr Gly Ala Phe 

130 135 140 

Asp Leu Glu Asn Ala Ala Val Lys Ala Asp Leu Lys Asn Pro Glu Lys 
145 150 155 160 

Pro Ser Thr Val Phe Gly Tyr Val Val Glu Ala Leu Arg Arg Arg Trp 

165 170 175 

Asp Ala Gly Gly Lys Ala Phe Thr Val Met Ser Cys Asp Asn Leu Arg 

180 185 190 

His Asn Gly Asn Val Ala Arg Lys Ala Phe Leu Gly Tyr Ala Lys Ala 

195 200 205 

Arg Asp Pro Glu Leu Ala Lys Trp lie Glu Glu Asn Ala Thr Phe Pro 

210 215 220 

Asn Gly Met Val Asp Arg He Thr Pro Thr Val Ser Ala Glu lie Ala 
225 230 235 240 

Lys Lys Leu Asn Ala Ala Ser Gly Leu Asp Asp Asp Leu Pro Leu Val 

245 250 255 

Ala Glu Asp Phe His Gin Trp Val Leu Glu Asp Gin Phe Ala Asp Gly 
260 265 270 
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Arg Pro Pro Leu Glu Lys Ala Gly Val Gin Met Val Gly Asp Val Thr 

275 280 285 

Asp Trp Glu Tyr Val Lys He Arg Met Leu Asn Ala Gly His Val Met 

290 295 300 

Leu Cys Phe Pro Gly He Leu Val Gly Tyr Glu Asn Val Asp Asp Ala 
305 310 315 320 

He Glu Asp Ser Glu Leu Leu Gly Asn Leu Lys Asn Tyr Leu Asn Lys 

325 330 335 

Asp Val He Pro Thr Leu Lys Ala Pro Ser Gly Met Thr Leu Glu Gly 

340 345 350 

Tyr Arg Asp Ser Val He Ser Arg Phe Ser Asn Lys Ala Met Ser Asp 

355 360 365 

Gin Thr Leu Arg He Ala Ser Asp Gly Cys Ser Lys Val Gin Val Phe 

370 375 380 

Trp Thr Glu Thr Val Arg Arg Ala He Glu Asp Lys Arg Asp Leu Ser 
385 390 395 400 

Arg He Ala Phe Gly He Ala Ser Tyr Leu Glu Met Leu Arg Gly Arg 

405 410 415 

Asp Glu Lys Gly Gly Thr Tyr Glu Ser Ser Glu Pro Thr tyr Gly Asp 

420 425 430 

Ala Glu Trp Lys Leu Ala Lys Ala Asp Asp Phe Glu Ser Ser Leu Lys 

435 440 445 

Leu Pro Ala Phe Asp Gly Trp Arg Asp Leu Asp Thr Ser Glu Leu Asp 

450 455 460 

Gin Lys Val He Val Leu Arg Lys He He Arg Glu Lys Gly Val Lys 
465 470 475 480 

Ala Ala He Pro Ala 
485 
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<210> 2 

<211> 4115 

<212> DNA 

<213> Gluconobacter oxydans 
<220> 

<221> CDS 

<222> (537) . . (1994) 



<400> 2 



aagcttgcat 


gcctgcaggt 


cgactctaga 


ggatccggtt 


ttggcagcgc 


tccctagatt 


60 


gatgcggcgt 


ctgttgaccg 


acatgatgct 


ggtggcacgt 


gccattgcga 


cggggcgtgc 


120 


gaccgggaac 


acaggcctgc 


tgcctttgta 


caaggggctg 


agtcatgcgc 


tgcgtgggct 


180 


ggcacatagt 


tgcgaagagc 


agttgcgcgc 


aaagcagaac 


cagcatgaac 


agcagtccga 


240 


agacgaggaa 


atcctcggcc 


tcctaccgcg 


attggaagag 


cagacccgtc 


ctgagatgcg 


300 


ttttgtgatg 


tccctgttcc 


gcgaggatct 


cgaacgggct 


gttggggtgc 


tcatgcgttc 


360 


tgatgcgagt 


gccgcaaaag 


gtctctgaac 


aggacgtccc 


gcggagggca 


gtcagaggtc 


420 


gaaatggctc 


ctgttgaaac 


cgtcattcgg 


tttttacgtt 


gtttcggggc 


tatgatggca 


480 


catgcccggc 


cttgtcggtc 


cccgtcagcg 


accggcccga 


aaccacggag 


aattcc atg 
Met 


539 



1 

att acg cgc gaa acc ctt aag tct ctt cct gcc aat gtc cag get ccc 587 
lie Thr Arg Glu Thr Leu Lys Ser Leu Pro Ala Asn Val Gin Ala Pro 

5 10 15 

ccc tat gac ate gac ggg ate aag cct ggg ate gtg cat ttc ggt gta 635 
Pro Tyr Asp He Asp Gly He Lys Pro Gly He Val His Phe Gly Val 

20 25 30 

ggt aac ttt ttt cga gcc cat gag gcg ttc tac gte gag cag att ctt 683 
Gly Asn Phe Phe Arg Ala His Glu Ala Phe Tyr Val Glu Gin lie Leu 
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35 40 45 

gaa cac get ccg gac tgg gcg att gtt ggt gtt ggc ctg acg ggc agt 731 
Glu His Ala Pro Asp Trp Ala lie Val Gly Val Gly Leu Thr Gly Ser 
50 55 60 65 

gac cgt tea aag aaa aaa gec gag gaa ttc aag gec cag gac tgc ctg 779 
Asp Arg Ser Lys Lys Lys Ala Glu Glu Phe Lys Ala Gin Asp Cys Leu 

70 75 80 

tat tec ctg acc gag acg get ccg tec ggc aag age acg gtg cgc gtc 827 
Tyr Ser Leu Thr Glu Thr Ala Pro Ser Gly Lys Ser Thr Val Arg Val 

85 90 95 

atg ggc gcg ctg cgt gac tat ctg ctt gec ccg gec gat ccg gaa gee 875 
Met Gly Ala Leu Arg Asp Tyr Leu Leu Ala Pro Ala Asp Pro Glu Ala 

100 105 110 

gtg ctg aag cat ctt gtt gat ccg gec ate cgc ate gtt tec atg acg 923 
Val Leu Lys His Leu Val Asp Pro Ala He Arg He Val Ser Met Thr 

115 120 125 

ate acg gaa ggc ggc tac aac ate aac gag acg acc ggt gcg ttc gat 971 
He Thr Glu Gly Gly Tyr Asn He Asn Glu Thr Thr Gly Ala Phe Asp 
130 135 140 145 

ctg gag aat gcg gca gta aag gec gac etc aag aac ccg gaa aag ccg 1019 
Leu Glu Asn Ala Ala Val Lys Ala Asp Leu Lys Asn Pro Glu Lys Pro 

150 155 160 

tct acc gtt ttc ggt tac gtg gtc gag gee ctg cgt cgt cgt tgg gat 1067 
Ser Thr Val Phe Gly Tyr Val Val Glu Ala Leu Arg Arg Arg Trp Asp 

165 170 175 

gee ggt ggt aag gca ttt acg gtc atg tec tgt gat aac ctg cgt cat 1115 
Ala Gly Gly Lys Ala Phe Thr Val Met Ser Cys Asp Asn Leu Arg His 

180 185 190 

aac ggc aat gtc gee cgc aag gee ttc etc ggc tat gcg aag gcg cgc 1163 

4 7 tf5fl£4#-2 000-3 0 36932 
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Asn Gly Asn Val Ala Arg Lys Ala Phe Leu Gly Tyr Ala Lys Ala Ala 

195 200 205 

gat ccg gag ttg gcg aag tgg att gag gaa aac gcg acc ttc ccg aac 1211 
Asp Pro Glu Leu Ala Lys Trp He Glu Glu Asn Ala Thr Phe Pro Asn 
210 215 220 225 

gga atg gtt gat cgc ate acc ccg acc gtt teg gcg gaa ate gee aag 1259 
Gly Met Val Asp Arg He Thr Pro Thr Val Ser Ala Glu lie Ala Lys 

230 235 240 

aag etc aac gcg gec agt ggg ctg gat gac gac ctg ccg ctg gtg gee 1307 
Lys Leu Asn Ala Ala Ser Gly Leu Asp Asp Asp Leu Pro Leu Val Ala 

245 250 255 

gag gat ttc cat cag tgg gtg ctg gaa gac cag ttt gcg gat ggc cgt 1355 
Glu Asp Phe His Gin Trp Val Leu Glu Asp Gin Phe Ala Asp Gly Arg 

260 265 270 

ccg ccg ctt gaa aaa gee ggc gtg cag atg gtc ggg gac gtg acg gac 1403 
Pro Pro Leu Glu Lys Ala Gly Val Gin Met Val Gly Asp Val Thr Asp 

275 280 285 

tgg gag tac gtc aag ate cga atg etc aat gca ggg cat gtc atg etc 1451 
Trp Glu Tyr Val Lys He Arg Met Leu Asn Ala Gly His Val Met Leu 
290 295 300 305 

tgc ttc cca ggc att ctg gtc ggc tat gag aat gtg gat gac gee att 1499 
Cys Phe Pro Gly He Leu Val Gly Tyr Glu Asn Val Asp Asp Ala lie 

310 315 320 

gaa gac age gaa etc ctt ggc aat ctg aag aac tat etc aac aag gat 1547 
Glu Asp Ser Glu Leu Leu Gly Asn Leu Lys Asn Tyr Leu Asn Lys Asp 

325 330 335 

gtc ate ccg acc ctg aag gcg cct tea ggc atg acg etc gaa ggc tat 1595 
Val He Pro Thr Leu Lys Ala Pro Ser Gly Met Thr Leu Glu Gly Tyr 
340 345 350 
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egg gac age gtc ate age cgt ttc tec aac aag gcg atg teg gac cag 1643 
Arg Asp Ser Val lie Ser Arg Phe Ser Asn Lys Ala Met Ser Asp Gin 

355 360 365 

acg etc egg att get age gat ggc tgt tec aag gtt cag gtg ttc tgg 1691 
Thr Leu Arg He Ala Ser Asp Gly Cys Ser Lys Val Gin Val Phe Trp 
370 375 380 385 

acg gaa acc gtg cgt egg gcg ate gaa gac aag egg gac ctg tea cgt 1739 
Thr Glu Thr Val Arg Arg Ala He Glu Asp Lys Arg Asp Leu Ser Arg 

390 395 400 

ata gcg ttc gga att gca tec tat etc gaa atg ctg cgt ggt cgc gac 1787 
lie Ala Phe Gly He Ala Ser Tyr Leu Glu Met Leu Arg Gly Arg Asp 

405 410 415 

gag aag ggc ggg acg tat gaa teg tec gag ccg act tat ggc gac gee 1835 
Glu Lys Gly Gly Thr Tyr Glu Ser Ser Glu Pro Thr Tyr Gly Asp Ala 

420 425 430 

gaa tgg aag ttg gec aag gcg gac gac ttc gaa age tct ctg aag etc 1883 
Glu Trp Lys Leu Ala Lys Ala Asp Asp Phe Glu Ser Ser Leu Lys Leu 

435 440 445 

ccg gcg ttc gat ggg tgg cgc gat ctg gat acg tec gaa ctg gat caa 1931 
Pro Ala Phe Asp Gly Trp Arg Asp Leu Asp Thr Ser Glu Leu Asp Gin 
450 455 460 465 

aag gtc ate gtg ctg egg aag ate ate cgc gaa aag ggc gta aaa gee 1979 
Lys Val He Val Leu Arg Lys He He Arg Glu Lys Gly Val Lys Ala 

470 475 480 

gee ate ccg gee tga atteggcttt tagggtagcg actgaaacag aaaaccgcgc 2034 
Ala lie Pro Ala 
485 

tctggaagga gcgcggtttt ttttatgetc agatctgtcc catcaggaca aggatcacga 2094 
cgaccacgat caggacaagt ecgctggagg gggagcccca tttcgaactg tacggccatg 2154 
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acggcagcgc 


accgaga ita 


gga I IdLddg 


0 0 crcxll "t cx "I" 
ddggd ltdg L 


p c p a *t acre a r* 


atctctct tff 


2214 


ccggttgaga 


CXgg XC Xglg 


4- + f» (TOT *T "I" (tf 

I ICCggg Lg I 






CFC^aaaffat 


2274 


caaagctgtc 


ggxcgcgcxx 


act ICCgg LUC 


PU Ck crPPcrP 51 "fr 
CttdgCCgCcl L 


tg<* t5^666 l/ 


cacccpp tec 


2334 


tgtgcgcgtt 


tgcgctcxgi 


Lit Igdtd Id 


gg t t IC Iggg 




p p-cril t p-Q t or f 


2394 


tcgcggatca 


gggtgcgcca 


gcgcacgcgg 


dll LC lg lg L 


Cog I LgCgC L 


err* CTO or "f p-Q f; pr 




ccgagaatac 


gataggcatc 


****** "4 /"» <-r "4" "4/ 

CggCXCgXX X 


LLgL IggCgg 


CgCga L Ig t L 


crP P €rC t 1 1 Per 


2S1 4 


gcccggtccc 


atgctcctgg 


cggcaggcca 


ad XgCCcCg X 


gaacgcgc Lg 


P Si <ra a 2) a t P or 




AAA ^jfcAA* 

atttccttcg 


ggtgaagctc 


gcggctgggg 


ccggcaxcgg 


cacgggcga l 






gccgtcatga 


ggttctcaag 


cggcgccgta 


xxaxcggcax 


aggcc 1 igtL 


ratttr orp or or 

CO. L I ILgLgg 


9RQA 


gcatacatct 


cgaaatcgtc 


cgtccggtcg 


cgggcgcgat 


cgaacagca l 


gccgctc L ILL 




ttggtgttat 


cgggggggaa 


ctggaagcag 


gxcxxgaaag 


Cg I Lga lllL 


<r"f" cr'f'Paror'f'i'P 
g Lg 1^55 l^ 




accggcccgt 


cgatcttcgc 


cagcttcgcg 


cacagggcaa 


caaggcega x 


AT AT- n T O O O CW"{* 

ggCg LdddgL 


9R7A 
*&Oi ft 


tgatctcgtt 


tgcccagggc 


cgcagcaatc 


ttggcagcgc 


cgaaaaaggc 


CgCgC Lg I Lg 




ggatcgggac 


ggccattcgc 


gggaaagcgc 


tcactccagc 


cgcccgx xga 


gggcttgagt 


2994 


agcgaaccgt 


tatcggcggc 


atgccccagc 


gctgcgccca 


4/tA -4/ rrf* -4- rf^ rf^ 

xcagxgc ice 


gaaaggacca 


3054 


ccaaccgcga 


agcccgcgac 


accaccgaac 


A 4 /«4 4 at A'* A** ^» 

axcxxgcccc 


aga x ageca t 


gtcatcaacc 


3114 


tagcacgccc 


gctcacagcg 


gcaaatgaca 


gatcgcaggc 


xaggxgxagg 


tgctgatgcg 3174 


ccaaccgccc 


gggcttgcgg 


tgtggtagaa 


gctaggagtt 


acgaac 1 la x 


cgctgtctca 


3234 


tgcttttgag 


gcgcaggttc 


ttctgttcgt 


xxcaxgacgg 


axax til 1 a l 


gcccaccttg 


3294 


atccagactg 


ctacttcgat 


ccctttccgc 


-4" a** -4- *v A -4 «-v 

xcxgaxgacg 


aacxgaigga 


tcttttgatc 


3354 


aagcgtctgc 


caatgtggct 


gcagaaagtg 


A** -4/ j-pA O ^ "4" a-watw ~4" 

cxgaacxggx 


xgegggaage 


ggatcataaa 


3414 


tgggttcgga 


ttccggcggg 


cgtgctgttc 


axgcxgggcg 


gcgxxcigxc 


catcctgcct 


3474 


gttctgggtc 


tgtggatgct 


gccggtcggc 


gxgaxgxxgc 


t Lgcgcagga 


tattcegtte 


3534 


ttccgtcgcc 


ttcagggccg 


a*> -4* ^ "4~ (T^ 

ccxcxxgcgc 


xggaxcgaac 


g Itaobd ice 


ggattggctg 


3594 


ggccttccgg 


cgaaaagcgg 


cagaagcxaa 


^» at 4" \ f* tr \ {% "4" 

ccgxxcgxcx 


ggaCglgw L L 


ctgaagatgt 


3654 


gtcagtgctg 


caacccgcag 


ggctgaagcc 


agtgggcgct 


ctggtggtcg 


cgcggcatcg 


3714 


agagaagcca 


ccagagacgc 


aaagctctgc 


tggcggactg 


cggccatcgc 


gtccagtata 


3774 


gcccagaact 


cgggttccag 


tgccacggac 


gtccggtgtc 


ctgacagaga 


caggctgegt 


3834 


ttgacgagat 


cactcattcc 


ggttgtttct 


caaggcgctt 


caaagcccat 


tgtgcggttt 


3894 
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cggaaacatc agggtccgga tcactcagca gctcccgcgc agaagatata agcgacggat 3954 
cggccgagtt gccgatcgcg atcaggacag ttacgtacga accggttgcg tccaatccgt 4014 
ttgaccggag agccagaaaa aaacgtccgg aatgtcgcat tatccagccg caccagttcg 4074 
tcgagttttg gtgcaatcag ctccgggcgg gcctgaagct t 4115 

<210> 3 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as primer for sequencing insert 
DNA of pUCP19-HC. 



<400> 3 

gctgctgagt gatccg 16 

<210> 4 

<211> 17 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as primer for sequencing insert 
DNA of pUCP19-HC. 

<400> 4 

gactgctact tcgatcc 17 
<210> 5 
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<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as primer for sequencing insert 
DNA of pUCP19-HC. 

<400> 5 

cctacaccta gcctgc 16 

<210> 6 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as primer for sequencing insert 
DNA of pUCP19-HC. 

<400> 6 

cagtgccgtc atgagg 16 



<210> 7 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 



5 2 
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<223> Oligonucleotide designed to act as primer for sequencing insert 
DNA of pUCP19-HC. 



<400> 7 

tcctgatctc ggtgcg 16 

<210> 8 

<211> 16 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Oligonucleotide designed to act as primer for sequencing insert 
DNA of pUCP19-HC. 

<400> 8 

gatgcttcag cacggc 16 



<210> 9 

<211> 16 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Oligonucleotide designed to act as primer for sequencing insert 
DNA f PUCP19-HC. 

<400> 9 

gacgatcacg gaaggc 16 
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<210> 10 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as primer for sequencing insert 
DNA of pUCP19-HC. 

<400> 10 

ggttacgtgg tcgacg 16 

<210> 11 

<211> 17 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as primer for sequencing insert 
DNA of pUCP19-HC. 



<400> 11 

ctatacctga caggtcc 17 

<210> 12 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Oligonucleotide designed to 
DNA of pUCP19-HC. 

<400> 12 

gcgcgatctg gatacg 16 

<210> 13 

<211> 16 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to 
DNA of pUCP19-HC. 

<400> 13 

cgaggatctc gaacgg 16 

<210> 14 

<211> 18 

<212> DNA 

<213> Artificial Sequence 



act as primer for sequencing insert 



act as primer for sequencing insert 



<220> 

<223> 01 ig nucleotide designed to act as sense primer f r amplifying 
DNA sequence enc ding His-tagged SLDH and promoter. 



5 5 
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<400> 14 

cggattgcta gcgatggc 18 



<210> 15 

<211> 47 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as ant i sense primer for 

amplifying DNA sequence encoding His-tagged SLDH and promoter. 

<400> 15 

atcgaggatc ctcaatgatg atgatgatga tgggccggga tggcggc 47 

<210> 16 

<211> 30 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Oligonucleotide designed to act as sense primer for amplifying 
DNA sequence of 3' non-coding region of SLDH gene. 

<400> 16 

atcgaggatc cattcggctt ttagggtagc 30 

<210> 17 
<211> 28 
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<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Oligonucleotide designed to act as ant i sense primer for 

amplifying DNA sequence of 3' non-coding region of SLDH gene, 

<400> 17 

tagctgagct catgggacag atctgagc 28 

<210> 18 

<211> 10 

<212> PRT 

<213> Gluconobacter oxydans 
<220> 

<223> N-terminal amino acid sequence of SLDH. 

<400> 18 

Met He Thr Arg Glu Thr Leu Lys Ser Leu 
1 5 10 

<210> 19 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide designed to act as PCR primer (sense) for 



5 7 
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introducing Ssp I restriction site into 5' upstream region of 
SLDH coding sequence. 

<400> 19 

taggaatatt tctcatgatt acgcgcgaaa ccc 33 

<210> 20 

<211> 16 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Oligonucleotide designed to act as PCR primer (antisense) for 
introducing Ssp I restriction site into 5' upstream region of 
SLDH coding sequence. 

<400> 20 

gatgcttcag cacggc 16 

[eii] 

[02] 

^7^^KpUCP19-B7SX2fiJ:tlfpUCP19-HC©DNA>f> 
-9— hffi$-<DMmmmi&M> MmcpUCP l 9-HC©DNA>f^t- h&fr 

[03] 

y^y^ FpUCP 1 9 - SLDH(Dl^fi0^t@t*feS. 
[04] 
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^SC** P SDH-tufBl-Eco-d9 Utf)*t'6K : ? : :f&0£^-f-0T* 
[05] 

W^^-pBBR (Km) -SDH- SNDH0i^t05:^tSt'S> 
[0 6] 

Igm^^^-PBBR (Tc) - S DH • SNDH©I^«!0S:it@T'* 

So 

[07] 

W^^-pUCP 1 9-SDH • S N D H©l^f %0?:^t0t'fe5„ 
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H-C-OH 

CH 2 OH 
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i 

c=o 

HO-C-H 

H-C-OH 
HO-C-H 
CH 2 OH 



[5] 

mm 



Hi 



SLDH 



[4] 
ROH 



CH 2 OH 

c=o 

HO-C-H 

H-C-OH 
HO-C-H 
CH 2 OH 

L-V;U7t?— X 

COOH 
i 

c=o 

HO-C-H 

H-C-OH 
HO-C-H 
CH 2 OH 



[2] 



SDH 



CHO 
i 

c=o 

HO-C-H 

H-C-OH 
HO-C-H 
CH 2 OH 



[3] 



SNDH 



COOR 
HO-C 
HO-C-H 

H-C-OH 
HO-C-H 
CH 2 OH 



[6] 



0-C-. 

:0-C. 

H-C— 1 



HO-C 
HO-C 



HO-C-H 
CH 2 OH 
L-7X=MI'tf>lfc 
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